Stimulation of adenylate cyclase in the heart of Aplysia californica by biogenic amines.
The effects of serotonin (5-HT), dopamine (DA), several peptides including FMRFamide and arginine vasotocin, the diterpene forskolin and Ca2+ were examined on adenylate cyclase in a particulate fraction from hearts of Aplysia californica. Enzyme activity was stimulated 6-7-fold by 5-HT (EC50, 1 microM) in the presence of GTP. Several 5-HT analogs particularly 5-methoxytryptamine and 5-methoxy-N-N-dimethyltryptamine were also active. The stimulatory action of 5-HT was antagonized by the 5-HT receptor blockers methergoline and metitepine and by the DA receptor blocker chlorpromazine. Dopamine had weak stimulatory action (EC50, 10 microM) and an efficacy relative to that of 5-HT of 0.3. The action of DA was antagonized by chloropromazine and metitepine. Several peptides including FMRFamide and arginine vasotocin had no effect on adenylate cyclase when tested over the concentration range 0.1-100 microM. The enzyme was stimulated 6-fold by the diterpene forskolin (EC50, 2 microM). 5-HT-stimulated activity was strongly inhibited by Ca2+. Calmodulin had no action on the enzyme in the presence of Ca2+.